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The Foundation of a 
Successful Society is Built in 

Early Childhood 
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Educational 
Achievement 

Economic 
Productivity 

Responsible 
Citizenship 

Lifelong 
Health 

Successful Parenting of Next Generation 
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15-Years of Brain Development in  
5-Seconds 
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Date of download:  

9/24/2012 

Copyright © American Psychiatric Association. 

All rights reserved. 

From: MRI and PET Study of Deficits in Hippocampal Structure and Function in Women With Childhood Sexual 

Abuse and Posttraumatic Stress Disorder 

Am J Psychiatry. 2003;160(5):924-932. doi:10.1176/appi.ajp.160.5.924 

Left and Right Hippocampal Volumes as Measured With MRI in Women With and Without Childhood Sexual Abuse and PTSD 
Women with abuse and PTSD differed significantly from women with abuse and without PTSD and women without abuse or PTSD. 

 

Figure Legend: 







Three Core Concepts of 
Development 

36 
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Brain Architecture Is Established Early in Life and Supports 
Lifelong Learning, Behavior, and Health 

Stable, Caring Relationships and “Serve and Return” 
Interaction Shape Brain Architecture 

Toxic Stress in the Early Years of Life Can Derail Healthy 
Development 
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Brain Architecture Supports 
Lifelong Learning, Behavior, 

and Health 
 • Early experiences shape brain  

architecture. 
 

• Simple skills come first; more  
complex skills build on top of  
them. 
 

• A strong foundation in the early  
years improves the odds for  
positive outcomes and a weak foundation increases the odds of 
problems later in life. 
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Experiences Shape Brain Architecture 

700 neural connections per 
second in the early years 
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Birth 6 years 14 years 

Image source: Conel, JL.  
 



Neural Circuits are Wired in a  
Bottom-Up Sequence  

 

FIRST YEAR 

-8 -7 -6 -5 -4 -3 -2 -1  1 2 3 4 5 6 7 8 9 10 11 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19  

Birth (Months) (Years) 

Sensory Pathways 
(Vision, Hearing) 

Language 
Higher Cognitive Function 

Source: C.A. Nelson (2000)  



The ability to REWIRE brains decreases over time 

 

Source: Levitt (2009) 

 

Birth 10 20 30 

Physiological “Effort” Required 
to Enhance Neural 
Connections 

Normal Brain Plasticity 
Influenced by 
Experience 

Age (Years) 

40 50 60 70 
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•Ongoing, reliable interaction with 
trusted adults is essential for the 
development of healthy brain circuits.  
 
•Systems that support the quality of  
relationships in early care settings,  
communities, and homes help build 
brain  architecture. 



Barriers to Educational 
Achievement Emerge at a Very 

Young Age 
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Graph Courtesy: Center on the Developing Child at Harvard University 



Executive Functioning and Self-Regulation 
The Brain’s“Air Traffic Control System”  

A group of skills that 
include planning, 
monitoring, problem 
solving, self control, 
working memory, and 
the ability to focus 
attention, resist 
distractions, follow 
directions, solve 
problems, and adjust 
to changes in rules or 
priorities.  

Behavioral 
Control 

Error  
Processing 

Use of 
Rules 

Reaction and 
Responses 

Emotions 

Risk/Reward 
Decisions 

Working 
Memory 



What are Executive Function Skills? 

Inhibitory Control — filter 
thoughts and impulses to resist 
temptations and distractions 
 

Mental flexibility — adjust to 
changed demands, priorities, or 
perspectives  
 

Working Memory — hold and 
manipulate information in our heads 
over short periods of time 



When Do Executive Function Skills Develop? 
 

Weintraub, et al., (2011) 
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Building an “Air Traffic 
Control System”  

in the Developing Brain 

Working 
Memory 

Inhibitory 
Control 

Cognitive 
Flexibility 

Adult 

5-16 years 

9-16 months 

Remember 
multiple tasks, 

rules & strategies 
that may vary 

Self-control, 
situationally 

appropriate responses 

Revise actions & 
plans in changing 

circumstances 

Ability to search varying 
locations, recall where 

something is found 

Ignore irrelevant, 
peripheral stimuli and 

focus on central 
stimulus 

Shift actions as rules 
change 

Execute simple 2-step 
plan (means-to-end 

tasks) 

Begin to maintain focus 
despite distractions 

Seek alternate 
methods when 1st 

attempt fails 

2- 5 years 

Remember 2 rules  
(shoes here, coats there) 

Delay eating a treat, 
follow arbitrary rule 

Improvement in 
accuracy when 

switching focus and 
adaptation to changing 

rules 



Correcting Popular Misconceptions of Science 

• EF Skills do not develop automatically 
• Problems with these skills are not necessarily outgrown 

• Not “bad kids” 
• Compromised or delayed EF skills 



Effectiveness Factors for  

Building Executive Function 

• Address stresses in their lives 

  Stress reduction practices 

 Deal with external causes 

• Foster social interactions  

• Progressively increase demand on EF skills  

• Include repeated practice throughout the day 

• Encourage vigorous physical exercise 

"The most effective way to improve EFs and academic achievement is 
probably not to focus narrowly on those alone but to also address children’s 
emotional and social development … and children’s physical development." 

Source: Diamond, et al. (2011) 
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Relationships Buffer Toxic 
Stress 

• Learning how to cope with moderate, short-lived 
stress can build a healthy stress response system. 
 

• Toxic stress—when the body’s stress response 
system is activated excessively—can weaken brain 
architecture. 
 

• Without caring adults to buffer children,  
toxic stress can have long-term  
consequences for learning, behavior, and  
both physical and mental health. 
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Toxic 
Prolonged activation of stress response systems  

in the absence of protective relationships. 

Three Levels of Stress Response 

Tolerable 
Serious, temporary stress responses,  
buffered by supportive relationships. 

Positive 
Brief increases in heart rate,  

mild elevations in stress hormone levels. 



Source: Finkelhor et al. (2005) 

U.S. Children Ages 2-5  
(per 1,000) 

Maltreatment Postpartum Depression 

Sources of Toxic Stress in Young Children  
 130 

98 

Parental Substance Abuse 

Source: SAMHSA (2002) Source: O-Hara & Swain (1996) 
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Prefrontal 
Cortex  

Amygdala 

The Science of Learning 
The Brain Architecture of Memory and Executive Function 

Hippocampus 



The Biology of Adversity 
The Brain Architecture of Anxiety and Fear 

Prefrontal 
Cortex  

Amygdala 

Hippocampus 



Source: C.A. Nelson (2008); Marshall, Fox & BEIP (2004) 

Extreme Neglect Positive Relationships 

Early Adversity Affects Brain Power 



Significant Adversity Impairs 
Development in the First 

Three Years 
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Number of Risk Factors  
 Data Source: Barth, et al. (2008) 
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Graph Courtesy: Center on the Developing Child at Harvard University 



Risk Factors for Adult Substance Abuse are 
Embedded in Adverse Childhood Experiences 
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Risk Factors for Adult Depression are Embedded in 
Adverse Childhood Experiences  
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Risk Factors for Adult Heart Disease are 
Embedded in Adverse Childhood Experiences  

 Adverse Experiences 
     Source: Dong, et al. (2004) 
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Chronic Diseases Associated With Childhood 
Adversity Dominate U.S. Health Care Costs 

Source: Agency for Healthcare Research and Quality (2008) 

A
n

n
u

a
l 
C

o
s
t 

$20 billion 

$40 billion 

$60 billion 

$80 billion 

$100 billion 

Diabetes 
#8 

Mental 
Disorders 

#4 

Trauma-Related 
Disorders 

#2 

Hypertension 
#7 

Heart 
Disease 

#1 

Five of Top Ten Diagnoses for Direct Health Expenditures = $335 billion  

Cancer #3 
 $72 billion 
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$47 
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Keys to Healthy Development 
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A balanced approach to emotional, social, cognitive, 
executive function skills, and language development, 
starting in the earliest years of life. 
 

Supportive relationships and positive learning 
experiences that begin with parents but are 
strengthened by others outside the home. 
 

Highly specialized interventions as early  
as possible for children and families experiencing 
significant adversity. 
 

For more on the science: 

www.developingchild.harvard.edu 

http://www.developingchild.harvard.edu


Cost/Benefit Analyses Show Positive Returns 
Early Childhood Programs Demonstrate a Range of Benefits to Society 
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Abecedarian 
 Project 

(through age 21) 

$5.70 

Nurse Family  
Partnership 

(High Risk Group) 

Perry Preschool 
(through age 40) 

Total Return per 
$1 Invested 

Sources: Heckman et al. (2009) Karoly et al. (2005) 
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Science-Policy Gap 
 

Missed opportunities 

 

 

• Early education policies that emphasize pre-
academic instruction alone  

• Expulsion of young children from early childhood 
programs because of unmanageable behavior  

• Lack of services that directly address sources of 
toxic stress during the earliest years of life 



Implications for Policy and Programs 

• Efforts to support the development of EF skills 
deserve much greater attention 

• Education professionals would be better 
equipped to understand and address behavioral 
and learning challenges with training and tools 

• Parent/caregivers would benefit from greater 
access to tools and approaches to support EF 

• Adding assessment of EF to the repertoire of 
evaluation tools will facilitate early identification 
and skill development 

 



• Work across disciplines 

• Raise conceptual understanding of 
all stakeholders related to tenants of 
well-being  

• Use a common language and lens 

• Identify early and accurately the 
needs 

• Intervene and manage with evidence 
based policy, practice and programs 



Science Points Toward 3 Types of Services  
to Ensure Healthy Development 

Basic health care, child care, and early learning 
services to help all children build and sustain strong 
bodies and brains. 

Broadly targeted supports for 
children faced with major risk 
factors for poor development. 

Specialized interventions for  
children and families with 
complex needs. 

SPECIALIZED 

BROADLY 
TARGETED 

BASIC 
SERVICES 



Significant Adversity 

Parenting Education, Sound 
Nutrition, Stimulating Experiences, 
and Health-Promoting Environments 

Healthy Developmental 
Trajectory 

Impaired Health and 
Development  

Current Conceptual Framework Guiding  Early Childhood 
Policy and Practice 



 New Protective Interventions 

Building an Enhanced Theory of Change to Protect the 
Developing Brain 

Significant Adversity  

Healthy Developmental 
Trajectory 

Parenting Education, Sound 
Nutrition, Stimulating Experiences, 
and Health-Promoting Environments 



Multiple Sources of Knowledge Currently 
Inform Practice in Poorly Connected Sectors 

Health 

Economic  
Development 

Human  
Services 

Education 

Science & 
Experience 

Science & 
Experience 

Science & 
Experience 

Science & 
Experience 



An Integrated Science of Early Childhood 
Development Could Drive More Productive 

Investments Across Sectors 

Health Education 

Economic  
Development 

Human 
Services 

 

SCIENCE OF 
EARLY 
CHILDHOOD 



www.developingchild.harvard.edu 
 
 

 




